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The metadata problem
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Abstract

Background: Scientific research in the 21st century is more data intensive and collaborative than in the past. It is important
to study the data practices of researchers - data accessibility, discovery, re-use, preservation and, particularly, data sharing.
Data sharing is a valuable part of the scientific method allowing for verification of results and extending research from prior
results.

Methodology/Principal Findings: A total of 1329 scientists participated in this survey exploring current data sharing
practices and perceptions of the barriers and enablers of data sharing. Scientists do not make their data electronically
available to others for various reasons, including insufficient time and lack of funding. Most respondents are satisfied with
their current processes for the initial and short-term parts of the data or research lifecycle (collecting their research data;
searching for, describing or cataloging, analyzing, and short-term storage of their data) but are not satisfied with long-term
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Scientists want to share data
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Some solutions

 Make it easy to describe data

* Provide credit to the data/metadata author
 C(Citation
 Promote discoverability

 Mandates (ideally, funded!)



Best Practices and Software Tools

Connect
Data
ONEMercury - « OBMEONG
Data Observation Network for Earth
About Participate Resources Education Data

Home » Resources » Software Tools Catalog
Resources Software Tools Catalog
Investigator Toolkit
Data Management Planning Connect
Best Practices D at a Search For
Software Tools Catalog ONEMercu G

ry v 0

Publiogtions Data Observation Network for Earth o 0 E m b ﬁ&@
Tags About Participate Resources Education Data

statistics graphics web 2.0
geospatial metadata editd

visualization mods
metadata map
analyze database G

Home » Resources » Best Practices

Resources

Investigator Toolkit

Data Management Planning
Best Practices

Software Tools Catalog
Publications

Tags

metad ata analyze
preserve data archives
assure documentation

describe format provenance

Best Practices

Search Best Practices

search best practices

Search

The DataONE Best Practices database provides individuals with recommendations on how to effectively work with
their data through all stages of the data lifecycle (shown below). Users can access best practices within the database
by either clicking on a stage of the lifecycle, selecting keywords (under advanced search) or using free search.

For students and others new to data management, we provide a Best Practices Primer as an introduction to the
DataONE Best Practices database and data management in general.

The development of the DataONE Best Practices database was a collaborative effort across many individuals

(credits).




Making it easy to describe data
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Credit: Dryad repository for journal data &
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Promoting data citations via Dryad

Article

Wu D, Wu M, Halpern A, Rusch DB, Yooseph S, Frazier M, Venter JC, Eisen JA
(2011) Stalking the fourth domain in metagenomic data: searching for,
discovering, and interpreting novel, deep branches in phylogenetic trees of
phylogenetic marker genes. PLoS ONE 6(3): e18011.
doi:10.1371/journal.pone.0018011

Dryad data package

Wu D, Wu M, Halpern A, Rusch DB, Yooseph S, Frazier M, Venter JC, Eisen JA
(2011) Data from: Stalking the fourth domain in metagenomic data: searching
for, discovering, and interpreting novel, deep branches in phylogenetic trees

of phylogenetic marker genes. Dryad Digital Repository.
doi:10.5061/dryad.8384




Promoting data discovery

Provide universal access to data about life on earth and the environment

1. Building community

2. Developing sustainable
data discovery and
interoperability solutions
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3. Enabling science through
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DataONE

Three major components for a
flexible, scalable, sustainable
network

—| Coordinating Nodes

e retain complete metadata
catalog

e indexing for search

e network-wide services

e ensure content availability
(preservation)

e replication services
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DataONE

Three major components for
ee major components for a | Coordinating Nodes

flexible, scalable, sustainable
network Member Nodes
e diverse institutions
e serve local community
e provide resources for
managing their data
* retain copies of data

[*] TheCornellLab

e UC3Merritt
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DataONE

Three major components for a
flexible, scalable, sustainable
network
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DataONE: Enabling data discovery
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Information agencies
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Some remaining challenges

e Semantic mediation
* Provenance
* Improving metadata quality over time
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Powerful Data Discovery via Semantics

Improved Precision
Improved Recall
Automated annotation

formal ontologies/
controlled vocabularies

term
query matching
(TF-IDF)

topic model

Enhanced
models for
knowledge
representation
in earth and
environmental
sciences

outcomes

Powerful
model-driven
search
interface for

data discovery
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Provenance

Origin, context, derivation, ownership, history of (data)
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Improving metadata quality for data reuse

Sufficient for Sharing and Reuse

Archive

Documentation

Assure

Information Content

Collection

Planning

Time (< 1 yr)
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Mandates (ideally, funded!)

o e

Most scientists regarded the new streamlined peer-review process
as “quite an improvement.”
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DataONE: Supporting scientific data
preservation, discovery, and innovation
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